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Abstract 

Background: Hormonal fluctuations throughout a 

woman’s life influence periodontal health, with estrogen 

deficiency during menopause posing a particular risk for 

periodontal breakdown. Postmenopausal women 

commonly experience systemic changes such as 

osteoporosis, which may further contribute to alveolar 

bone loss. 

Aim: This review explores the impact of hormone 

replacement therapy (HRT) on periodontal health in 

postmenopausal women, examining biological 

mechanisms and current evidence regarding its benefits 

and limitations. 

Summary: Estrogen plays a vital role in regulating bone 

metabolism, inflammatory responses, and connective 

tissue turnover within the periodontium. Declining 

estrogen levels during menopause have been associated 

with increased osteoclastic activity, reduced bone 

density, and heightened periodontal inflammation. 

Several clinical studies indicate that HRT may help 

preserve alveolar bone, reduce gingival bleeding, and 

improve periodontal parameters. However, findings 

remain inconsistent, with some studies reporting limited 

or no improvement in clinical attachment levels or 

probing depth. Variations in study design, hormone 

formulations, treatment duration, and patient-related 
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factors contribute to these discrepancies. While HRT 

offers systemic benefits and may indirectly support 

periodontal health, it should not be used solely for 

periodontal treatment. 

Conclusion: HRT may play a supportive role in 

maintaining periodontal stability in postmenopausal 

women, but current evidence is inconclusive. Further 

well-designed longitudinal studies are required to clarify 

the extent of HRT’s periodontal benefits. A 

collaborative, individualized approach to care is essential 

to optimize both systemic and oral health outcomes. 

Keywords: Hormone Replacement, Therapy 

Menopause, Estrogen Deficiency, Periodontal Disease, 

Osteoporosis, Bone Mineral Density. 

Introduction 

Hormones are regulatory molecules that govern essential 

biological processes, including reproduction, growth, 

development, maintenance of internal homeostasis, and 

energy metabolism. Their influence extends to nearly all 

body tissues, reflecting both physiological and 

pathological changes. Receptors for several hormones, 

such as estrogen, progesterone, and androgens, have 

been identified in periodontal tissues, indicating that 

disturbances in endocrine function can significantly 

affect periodontal health and disease progression.[1] 

Hormonal fluctuations during puberty, pregnancy, and 

menopause can markedly influence the periodontal 

condition of women.[2-4] Natural menopause is defined as 

the permanent cessation of menstruation for 12 

consecutive months without any underlying pathology, 

whereas postmenopause refers to the stage following the 

final menstrual cycle, whether it occurs naturally or is 

medically induced.[5] Postmenopausal women exhibit a 

higher prevalence of periodontitis, a chronic 

inflammatory disease that compromises the tooth-

supporting structures, leading to tooth loss and impaired 

oral function.6,7 

Over the past decade, hormone replacement therapy 

(HRT) has been recognized as an effective strategy for 

managing menopausal symptoms.8-11 This therapy helps 

reduce bone loss, thereby playing a vital role in both the 

prevention and management of postmenopausal 

osteoporosis.12-14 Furthermore, evidence indicates that 

HRT may have a positive influence on periodontal 

health in postmenopausal women.15,16 However, existing 

studies on the association between HRT and 

periodontitis have reported mixed results. While some 

suggest that HRT lowers the risk of periodontal disease, 

others find no significant relationship, likely due to 

variations in study design, sample size, and control of 

confounding factors. Additionally, many earlier studies 

did not evaluate important secondary outcomes such as 

clinical attachment loss (CAL) and salivary flow rate.17 

Therefore, a comprehensive review is warranted, as 

despite several investigations, the evidence remains 

inconclusive regarding the exact influence of HRT on 

periodontal status. 

Hormonal Influence On The Periodontium 

During puberty, the anterior pituitary gland starts 

releasing gonadotropins—follicle-stimulating hormone 

(FSH) and luteinizing hormone (LH)—which stimulate 

the ovaries to initiate the cyclical production and 

secretion of the primary female sex hormones, estrogen 

and progesterone.[18] Throughout a woman’s life, from 

prepuberty through puberty to the postmenopausal stage, 

fluctuations in hormonal levels bring about continuous 

physiological changes that alter the body’s internal 

environment, often manifesting with distinct effects on 

oral health.19 

Puberty: Puberty is characterized by elevated levels of 

estrogen and progesterone, which can promote the 
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proliferation of periodontal bacteria. As a result, 

individuals in the pubertal age group tend to exhibit a 

higher prevalence of periodontitis compared to those in 

the prepubertal stage.20 

Menstruation: Many women experience increased 

gingival inflammation and discomfort in relation to their 

menstrual cycle. Studies have shown that gingival 

inflammation tends to be less pronounced during 

menstruation compared to the ovulatory and 

premenstrual phases. This variation is largely attributed 

to fluctuations in serum estradiol, a natural form of 

estrogen that rises and falls during ovulation and the 

premenstrual period. Additionally, during the luteal 

phase of the cycle, progesterone levels peak, 

contributing to heightened inflammatory responses in the 

gingival and periodontal tissues. These hormonal effects 

are most evident at the onset of the cycle and gradually 

diminish over time.20 

Pregnancy: An exaggerated gingival inflammatory 

response to dental plaque is the main cause of 

pregnancy-associated gingivitis, which typically begins 

around the second month of pregnancy and generally 

subsides after childbirth. Pregnancy may also contribute 

to the progression of periodontitis, leading to deeper 

periodontal pockets and alveolar bone loss around teeth. 

Furthermore, evidence suggests a possible association 

between maternal periodontitis and adverse pregnancy 

outcomes, such as preterm birth and low birth weight 

infants.20 

Menopause: Menopause is the natural cessation of 

menstruation, typically occurring between 45 and 55 

years of age, and signifies the end of a woman’s 

reproductive phase. The decline in ovarian function 

during this period produces changes in the oral cavity 

that differ markedly from those seen during pregnancy. 

Although oral alterations are not universal in 

menopause, some women experience conditions such as 

menopausal gingivostomatitis, characterized by dry, 

shiny oral mucosa and gingiva that may appear 

unusually pale or erythematous, with an increased 

tendency to bleed. 

One of the most significant systemic changes during 

menopause is an increased predisposition to 

osteoporosis. The reduction in estrogen levels adversely 

affects collagen metabolism and bone homeostasis. 

Approximately one-third of women over 60 years of age 

are affected by postmenopausal osteoporosis, which is 

associated with decreased bone mass, density, and 

strength, predisposing them to fractures. As a result, 

postmenopausal women may also be more vulnerable to 

periodontal disease; however, the relationship between 

osteoporosis and periodontitis remains a subject of 

ongoing debate.21 

Hormone Replacement Therapy (HRT) 

Hormone replacement therapy (HRT) restores ovarian 

hormones that decline during the natural menopausal 

transition to relieve symptoms such as hot flashes and 

night sweats. Conventional HRT generally combines 

estrogen and progesterone to replicate the effects of 

natural ovarian hormones. Approved by the U.S. Food 

and Drug Administration (FDA), HRT is used to manage 

severe vasomotor symptoms and to prevent 

postmenopausal osteoporosis. Common forms of 

estrogen therapy include ethinyl estradiol, conjugated 

equine estrogen (CEE), synthetic conjugated estrogens, 

and micronized 17β-estradiol. The addition of 

progesterone is recommended for women with an intact 

uterus to prevent endometrial hyperplasia. Systemic 

HRT may be administered orally, vaginally, or 

transdermally, with each route offering specific 

advantages and risks. The goal of HRT management is 

to ensure an individualized, evidence-based approach 
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that balances therapeutic benefits against potential risks 

through appropriate selection, dosing, and 

interprofessional coordination of care to optimize patient 

outcomes.22 

Mechanism of action: Estrogen-based hormone 

replacement therapy (HRT) is believed to influence the 

hypothalamus by modulating the neurokinin B signaling 

pathway, which plays a crucial role in reproductive and 

thermoregulatory control. This pathway interacts with 

the median preoptic nucleus, responsible for maintaining 

body temperature. Through this modulation, estrogen 

therapy helps reduce vasomotor symptoms such that are 

common during menopause.23 

Hormone Replacement Therapy and The 

Periodontium 

Over the past decade, hormone replacement therapy 

(HRT) has been established as an effective approach for 

alleviating menopausal symptoms. This therapy helps 

slow down bone loss and plays a vital role in both the 

prevention and management of postmenopausal 

osteoporosis. Additionally, several studies have 

proposed that HRT may positively influence periodontal 

health in postmenopausal women. Clinical investigations 

have reported beneficial effects of HRT on alveolar bone 

density and tooth preservation. However, only a limited 

number of studies have examined the impact of HRT on 

periodontal health in postmenopausal women. Some 

findings suggest that women undergoing HRT exhibit 

reduced gingival bleeding compared to estrogen-

deficient counterparts, though conflicting evidence exists 

regarding its effects on clinical attachment levels and 

probing pocket depth.24 

Since estrogen deficiency is a major risk factor for 

osteoporosis, its role in the connection between 

osteoporosis and periodontal disease warrants 

consideration. Longitudinal research on small groups of 

postmenopausal women has shown that estrogen 

deficiency leads to a notable reduction in interproximal 

bone density. Conversely, hormone replacement therapy 

(HRT) has been found to increase bone density in the 

crestal and subcrestal regions of the alveolar bone. 

However, it remains uncertain whether these 

mineralization improvements translate into gains in 

periodontal attachment. While some studies report that 

HRT is associated with reduced alveolar bone loss,[25] 

others have not found a clear inverse relationship 

between alveolar bone density and the severity of 

periodontal disease.[26,27] Additionally, certain 

investigations have failed to demonstrate any significant 

advantage of HRT in preserving alveolar bone density or 

height.[28,29] Significant alveolar ridge resorption has 

been observed in edentulous patients with osteoporosis, 

and the reduction in ridge height is often linked to both 

osteoporosis and osteopenia.[30] However, tooth loss is 

not a reliable indicator of periodontal disease since it can 

also result from dental caries or trauma.  

Hormone replacement therapy (HRT) serves as an 

effective option for the prevention and management of 

systemic conditions in postmenopausal women; 

nonetheless, its purpose, dosage, and treatment regimen 

should be carefully tailored to each individual.[31] 

Discussion 

The relationship between hormonal changes and 

periodontal health is multifactorial, with estrogen 

playing a pivotal role in maintaining bone metabolism, 

inflammatory regulation, and connective tissue integrity. 

During menopause, declining estrogen levels contribute 

to increased osteoclastic activity and connective tissue 

breakdown, which may accelerate alveolar bone loss and 

predispose women to periodontal disease. 

Hormone replacement therapy (HRT) aims to restore 

estrogen levels, potentially mitigating these adverse 
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effects. Several studies suggest that women receiving 

HRT demonstrate improved periodontal parameters, 

such as reduced gingival bleeding, lower plaque 

accumulation, and better alveolar bone preservation. 

These outcomes are attributed to estrogen’s ability to 

enhance bone mineral density and down-regulate 

inflammatory mediators involved in periodontal 

destruction. 

Despite these potential benefits, the evidence remains 

inconsistent. Some investigations report minimal or no 

improvement in clinical attachment levels or probing 

pocket depth among HRT users. Such discrepancies may 

be due to variations in study design, hormone 

formulations, treatment duration, and unaccounted 

lifestyle factors, including smoking and oral hygiene 

practices. Moreover, many existing studies are cross-

sectional, limiting the ability to infer causal 

relationships. 

Experimental data from animal studies indicate that 

estrogen deficiency leads to increased alveolar bone 

resorption, while estrogen supplementation can help 

preserve bone mass. However, translating these findings 

to human populations remains challenging. The route of 

administration—oral, transdermal, or vaginal—may also 

influence HRT’s systemic and local effects on 

periodontal tissues. 

From a clinical standpoint, while HRT should not be 

prescribed solely to improve periodontal health, its 

systemic benefits may indirectly support oral health 

maintenance in postmenopausal women. Collaborative 

management between dental professionals and 

physicians can optimize both systemic and periodontal 

outcomes. Regular periodontal assessment, patient 

education, and risk factor control are essential for this 

group. 

Future research should focus on long-term, controlled 

studies to clarify the extent of HRT’s influence on the 

periodontium and to identify which therapeutic protocols 

provide the most benefit. Understanding the biological 

mechanisms that link estrogen regulation with 

periodontal response could further improve preventive 

and therapeutic strategies for postmenopausal women. 

Conclusion 

Hormonal changes, particularly estrogen deficiency 

during menopause, can negatively affect periodontal 

health. Hormone replacement therapy (HRT) helps 

counter bone loss and may contribute to improved 

periodontal stability. However, current evidence remains 

inconsistent due to variations in study design and 

treatment protocols. HRT should not be prescribed 

solely for periodontal benefits, but its systemic 

advantages may indirectly support oral health. Further 

well-designed studies are needed to clarify its exact role. 

Integrating hormonal considerations into periodontal 

care may enhance overall management strategies for 

postmenopausal women. 
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